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(54) (57) CnOCOB PEMOHTA OB&UIHOP 
KOJlOHHbl. BiuiioMaiotuHA cnycK b Nee nx(>- 
pHpoBBHHoro naTpy6xa h pactUHpeHiie noaieA- 
Hero ao AHBMeTpa ofcaAHoft koviohhu nyrew 
npoTR^KN Mepe3 Nero HHCTpyueicra, OTjutuato* 
mu&cx TeM. mto, c ue^ibio noBuuieNHN Naaew- 
hoctn nepeKpuTHB HHTepaana HapymeNHN. 
onycKaior Aono/iNHreiibHun ro<})pHpoBaNHbifi 
naTpyooK h ycTaHaaniiBa»T c 3a30poM no Top- 
uy c ocHOBHUM, pactuHpniOT o6pauteHHyio k 
ocHOBHOMy naTpyony KOHueByio Marrb Aonovi- 
hhtcji bHoro naTpy6ka h c Me mam ero no yno- 
pa b paHec ycTaNo&vteiiHbjti: a 33TeM npoTwni- 
Ba»T HHCTpy mcht Mepe3 Becb iiatpyCoK. 
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lir|IMl'\IU\1 | IH .fl'Kitl* ;.lt!l!l' llflt'pVi'lirilllH'IH 
|l «.r W ;|J|MJ\ Kii.lltllH.IX I'Klt.lAMH IH'^IMMIIH II 
latOHOM |l|lf>\1UIII.U*MIMK'lll. n M3CIH«H'III lipil 
K.lllMTn.lhHOM pOMOIHC li6c;i.lMU> MI.1IHIII. 

M intvTiMi ciiih<»6 \* r;im»»Kii rwjipiip«in;ni«*» * 
mi itaipyftka b Tp\6a\ mnicm pacumpciniR ero 

HOCptMi'TBuM PlpMBD 

llc.VH*TaiKi>M aaiiMoro en(*n6a RH-ifleicR 

IIIHKIH* KjilCCTnd peMOHTa. »ITO o6*bHCIIflt*1CH 

ipy;iiiocTi»K) oCecnrHCiiiifl paBieoMcpiioro pac- to 
iiiiipciuiH nxtipnpoHaiinnro naTpy6Ka no bccTi 

.X1MIH*. Hpil ril/lbltOM IIOBpe^aCHHM kOAOMHbl 

it riaibiiiofi itciiniimc 3ap?ua oocaiwan ko/1011- 
ii;i mo)K6t 6ijti* napyuieiia, a uepaBHOMcpiioc 
paciuiipcmic naTpy6Ka npnBoanT k vMCHbine- 
hum cm npoxcuiioro ccmciimb. 15 

HniirMCioc 6.1HHKHM k iipeoiaracMOMy hu- 
.irctch moatf peMoma o6caAHofi kaioHHW. 
Bturo'iaioMiiH cnycK b nee ro^pHpoBamioro 
naTpyfika 11 pacmiipcMiic nocACAHero no ah- 
aMetpa oocoahoh Kaioiuibi nyieM npoTRHCkii 
•iepc:» iicro ifiicTpyMCirra |2J. 

HeaocTaTOK lUBCCTiioro cnocotfa 3ak,ito- 
'iuitch b Mii.ioH iinae>KHocTH nepekpbmtn 30- 

IIIJ liapyiMCIIIIH. MTO CRR33HO C 803MO)KHOCTblO 
1MVM3CB B npaKTMKC pCMOHTa o6caAHbix KO- 

.loiiii. Koraa nocie ycTaiiOBKti ro^piipoBaimo- 25 
10 naTpyfika McrcpMeTHMHcxTb coxpaHweTCfl. 

fipilMCM 30HH IICrepMCTIWHOCTH, K3K npaBHAO. 

iiaxo.iiiTCR McnocpeacTBCMMo Haa 11.n1 noa yc- 
Taiiun.'ii'iMiiii\i paHee naTpy6kOM. .TIiikbhahpo- 
Hiin. *iy HerepxivriniHOCTb mo>kho TOAbKo ny- 
tcm ycTaMOHKii aonaiMHTeibHoro naTpyrtka b 30 
CTWK k ywe ycT a mob.1 e h hom y . 

UeAb H3o6peTeHHH — noBbiuieHHC HaAew-, 
iioctii ncpcKpuTHB mirepBaAa HapyiueHHR. 

riocTaB-icHHan ueAb aocTHraeTCH tcm. mto 

U CflOCOtiC pCMOHTa OOCaAHOH kOAOHHbl. BHAK>- 

«iaioiucM cnycK b Hee ro<j>pnpoBanHoro naTpy6- 3 * 
ka 11 paciiiHpoiitic nocne.mcro ao AHaMeTpa 06- 
cajiHofi KaiOHHhi nyTCM npoTRWkH Mepo3 Hero 
iiHCTpyMcii™, cnycKawT aonoJiHHTeabHbiH ro4>- 
pHpoBatiHbiH naTpy6oK 11 ycTanaejiHRaioT c 3a- 
3opoM no Topuy c ochobhwm, pacrunpRiOT 06- 40 
p.iuieHHyto k ocHOBiiOMy naTpy6Ky KOHueByio 
MacTb aono.iHine.ibHoro tiaTpy6Ka 11 CMeiuaioT 
em ao ynopa b pa nee ycTaiiOBAeHHbiH, a 3a- 
tcm iipoTwriiBaiOT HHCTpyMeHT Mepe3 Becb naT- 
py6ok. 

45 

Ha <fwr. I -5 nonaiaHa nocieAOBaTeAb 
HocTb vcTaiioBKH aono.iHHTeAbHoro naipy6Ka 
na,i ochobhwm. Ha 4)Hr. 6—10 — to we. npn 
ycranoBKe Aono.iHHTe.ibHoro uaTpyGna noA 
ociiobhwm; Ha 4>nr. )1 — ceneHHe A — A Ha 
<tmr. 3. 50 

CiKKOfi BK.iioMaeT nocJieaoBaTe/^bHOCTb one- 
pamiA {.' iiMCTpyMeHTOM I. HanpiiMep. c paaii- 
a.ikiio pa« iniipflioiuMMCB kohuom. H HCTpyMeiu 
ouyckaioi r tKB3>KHHy Ha tpy6ax 2 k MecTy 3 



I 

n.ip\ mrtiitti §tft% ,i.;im*m mumiihu % .i««ini.iii»iir.it. 
iin m nHj*piip<»P:*»iiiuM iiaipy^kuM I 11 \ih<|»«im 

IhkMc.iiinaic.ibiMK'ib Miu'paiiMii im i mhh^n 
iipii pa6ore fim.iy anepj |(J)Hr.-l Til >Via 
KOKii'HHUH paHcc ii.iaciwph B Hll.lt* r<K|»pifpii- 
naiuioru naTp\tiKa 6 jamiMncT iMUoweHiie. no- 
Ka3aHiinc 11a 4>nr. I. 11 Hapyuieiuie 3 ooi'a.iHOH 
K0.10HHW ocraeTC« HcnepeKpuTbiM. Hammaii ot 
ro.i0Bbi ruiacTwpH 6 h Bhiuie. ilfino.iHHTe.ih- 
iiwh ro<|>pMpoBaHHbiH narpy6oK 4 onycKaeTcn 
k paHce ycTaHoaicHHOMy iwarTbipio 6 c hh- 
TepBa.ioM ot Hero no Topuy. 

3aTCM b Tpyftax 2 co:uann niifiUTomiui 1 
viaiuemie ^makcktth. paB«oe 1/3 pafttmero ,iaH- 
.leHHfl. B 3To BpeMH HHCTpyMCiiT I pacniiipHer 
fLidcTupb B npe.wax. noKasaHiiux m.i (|>nr. II. 
t. e. ne noiHocTbio. CueiuieHiie n.iacTbipfl c ko- 
.loHHofi upoiuoftAeT .Hiiiib-no RbicTynaM. Ilpn 
BceM 3tom npoTa^Ka HHcrpyMeiiTa 1 b iwac- 
Tupc ((fjur. 2) cocTaa.inci HaMa^ibHyto Mam. 

CrO A-lllllbl. STO II03BO.1IIT .ICTKO CABIIHyTb rfll 

RHH3 yriopoM 5 AO KOHTaKTa o panee ycTamm- 
.leHHbiA n.iacrwpb 6 6ea Hax*iecTKH (cJ)Mr. 3 
h 4) 11 itepeupbirb HiiTepsa^i Me>KAy hiimh .10* 

nOIHHTe.lbHblM n,T3CTWpCM 4. 

floc.TC 3Toro AaBAeHiie nciiakocth b HMcrpy* 
MeHTe I cHH/KawT ao HyA». PaAHanbiibie na- 
rpy3KH HHCTpyMeHTa I Ha naTpy6oK 4 yMCHb- 
uiaroTCR. 11 oh nepesoAHTcR b HaMa.ibHoc* no- 
.io>KeiMie (<})Hr. 3). VnopoM 5 CMeiuaioT naTpy- 
6ok 4 BHH3 ao ynopa a.panee ycTaiioB.ien- 
Hbf.fi anacTUpb 6. nepekpuBaR HHtepBa.i Hapy- 
ujeHiiH (4>nr. 4). Hmmhrr MacTb naTpy6ka 4 
ynitpaeTCR B BepxHroto MacTb paHee ycTanoB^ 
AeHHoro fuiacTbjpR 6. B MecTe coeAHHeHHR no- 
AyMaeTcn repMeTHMHoe coeAHnenHe AByx toh- 
KocTeHHbix anacTbipefi h noc.ie 3Toro hhctpv 
MeHT I npoTRTHBaioT Mepe3 naipy6ok 4 ao bh- 
xoAa na Hero {$ht. 5). 

B npoiUBOAciBe pa6oT no ycTaHOBkc 11/iac- 
Tbipfl b o6caAHofi konoHHe ecTb BapnaHT.. kor- 
Aa nAacTbipb paciuHpaeTCR HHCTpyMeHTOM I 

CBepXy BHH3. 

IlocAeAOBaTeAbHOCTb onepaunn no npeA-ia- 
raeuoMy cnocoCy b btom c^ynae ana^iorHHHa 
nepaoMy aapnaHTy, TOAbKO ao noui h h t eA bHUH 
ltaTpy60K 4 yCTBHaBAHBaiOT 33TR)KK0fi Tpy6 2 

BBepx ao ynopa b paHee ycTaHOBACHHbiH n^ac- 

Tbipb 6 B OOC3AHOH kOAOHHe (4>Hr. 6-10). 

TaKHM o6pa30M, HcnoJib3yn npeA-narae.MbiH 
cnocotf coeAHHeHHR MAacTbipen Mo>kHo noBw- 
cHTb HaAOKHOCTb nepeKpwTHR HapyuieHHoio 
HHTepBaAa o6caAHOH kcmohhu. 

ripeAAaraeMUH cuoco6 ycTpanneT noBTop- 
Hoe ueMeHTH posaHHe oCcaAHbix koaohh qepea 
Ae<|)ekT b konoHiie. 

ycTaHOBka AonciiiiireAbHoro n.iacTwpR 3h;i 

MHTeAbllO COKpaiHT It Bpi'MR, 33T pa i IH B3eMOe 

Ha npMroTOB^eiiHe h 3;jkhhkv viaTcpHa.ion mc 

pe3 AC(|)CKT B KO.TOHIie. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 

sleeve, Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 

Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 1 1 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6 At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 
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Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 
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Fig. 9 Fig. 10 Fig. 11 
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